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DEPARTMENT OF THE ARMY
New England Division, Corps of Engineers
DERBY LOCAI PROTECTION PROJECT

NAUGATUCK AND HOUSATQNIC RIVERS
CONNECTICUT
DESIGN MEMORANDUM KO, L
EMBANKMENT , FOUNDATICNS AND CHANNEL IMPROVEMENTS

A, INTRODUCTION

1. Location and Description of Project - The Derby Local Protection

Project is located at the confluence of the Housabtonic and Naugatuck
Rivers in the City of Derby, New Havem County, Connscticut., It is a
flood control projeét consisting of earth £i11 dikes amd concrete flood
walls along the right bank of the Naugabtuck River and the left bank of
the Housatonic River, The dike along' the Naugstuck River will be con-
tiguous with that construeted for the Ansonia-Derby Local Protection
Project, The locations, arrangements and details of the structures
are shown on Plates L-1 amd 4-3 through L-6.

2, General Notes - Programs of subsurface investigations and soils

engineering studies were undertaken for the design of the Derby ILocal
Protection Project, The subsurface investigations included geological
studies, subsurface explorations and laboratory test programs carried
out to determine the distribution and characteristics of foundabtion

and embankment materials and to debermine soil conditions relevant to
excavation operations and the design and construction of the embankments
and concrste structures., Solls engineering studies, based on the data

obtained from the subsurface explorabions, were conducted to develop



safe and economical earthwork and foundation designs amd construction
methods.
3., Elevations - All elevabions mentioned in this report are in refer-

ence to mean sea level,

B. < SUBSURFACE INVESTIGATIONS
h. Geological Studies - The results of the geological studies are

presented in approved Design Memorandum No. 2, General Design (including
Site Geology and Concrete Materiszls).

5. Subsurface Explorations - Subsurface explorabions were laid out and

campleted in conformanée with current criteria and practices as described
in Corps of Engineers Manuals EM 11j0-2-1803, "Geological Investigations"
and EM 1110-2-1803, "Subsurface Investigations - Soils.® Most of these
explorations were drive sample borings made with comtinuous sampling us-
ing a S-foot solid sample spoon. Split semple spoons were used in four
of the borings where less disturbed samples were desired to determine

in detail the distribution and extent of thin layers of organic matter.
Five test trenches were excavated with a small backhoe to determine the
character and extent of the existing rockfill portion of a highway em-
bankment to which one of the dlkes tied in, Five test pits were also
excavated by machine to determine in detail the characteristics and
distribution of surficial foundation materials in the dike foundations
in areas where information from borings would not be sufficiently de-
finitive for design purposes., The subsurface exploration program is
considered adequate for design and construction comtrol purposes, The
locations of the explorations are shown on Plates Nos, L-2 through L6,



6. Laboratory Tests - All laboratory tests were perfomed in accorde
ance with the procedures described in Corps of Engineers Mamal EM |
1110.2-1906, "Laboratory Soils Testing.“ A1l soll samples were visvally
classified in accordance with the United Soil Clagsification System,

Crain gize apalyses and Atterberg Limit detemiha:bions were performed on
gelected samples to confirm the visual classifications and to provide more
vrecise datas where required, Natural water contents were determined for

selected samples of fine grained soils,

7« Presentation of Data « The results of the subsurface investigations,

except for the geological sections, are presented in this memorandum,
The results of the laboratory tests are summarized in Appendix A, Se-
lected laboratory test data are shown on Plate L=13. Soil profiles for
the project foundations, based on engineering soil reports, are shown
on Flates Li~7 through L12, These soil reports were prepared for all
pertinent explorations by the design soils engineer with the ald of the
laboratory test data and the assistance of an experienced soils classi-
fier., These reports include descriptions of the soils and soil strata
based on the engineer's examination of the samples and his interpreta-
tion of the test results and the exploration data, These descriptions
cover the state or consistency of a soil, estimated or measured percentages
of soil components, coler, stratification, vresence of foreign matter,
geological nsmes, and other infommation of significance to the determi-

nation of the characteristics of a soll for design and construction

PUrposes.



C. CHARACTFRISTICS OF DIKE AND WALL FOUNDATION MATERIAILS

8. Distribution and Description of Materials

a. Naugatuck Dike

(1) General - The Naugatuck Dike will be constructed in the
flood plain of a river which followed a bralded stream pattern wmtil
i%8 present channel was dredged in 1956, The dike foundation area con-
sequently includes old river channels which have been filled with a
variety of materials either by natural processes or artifiecially, |
Since 1956, this srea has been used for the processing and storage of
concrete and asphalt aggregates, Numerous large stockpiles of proceassed
and wprocessed materials presently cover those portions of the area not
occcupied by the processing plants, roads, settling basins and process
water supply ponds,

(2) Projected Topographic Conditions -~ With the rapid con-

struction and removal of the stockpiles and the excavation and £1lling
in of the setitling basins, the topographic conditions for the Naugabuck
Dike are in a fluid condition and are expected to remain so until the
property has been acquired for construction, The presemt owmers are
expacted to remove the stockpiles as personal property prior to con-
struction of the dike, For purposes of design, it has been assumed that
at the start of construction the dike foundation surface will be at Elev.
5.0 from Sta, 0400 to Sta, 25+00 and will rise gradually from Elev, 5.0
at Sta, 25+00 to Elev, 30,0 at Sta. 30400, It is wnlikely that the pre-
sent owners will fill in any ponds or settling basins existing at the
time the property is acquired. It is therefore plamed to resurvey
this area immediately prior to construction to provide data for any

necessary design changes,



(3) Subsurface Water - Subsurface water levels in the dike

foundation area fluctuate with the level of the adjacent river. The
river level varies with the tides and flow conditions but generally
varies between Elev, O and Elev, 5,

(LY Foundation Zones - The foumdation soils for the Naugstueck

Dike occur in four fairly distinct zones which are designated in order
of depth as Zones I, II, TIT and IV. Zone I 1s a relatively thin sur-
ficisl zone of variable soil types including nmatural and artificial
channel f£illings, Zomne II is a zome of gravelly soils of varying thick-
ness, Zome III is a zone of highly stratified fine-grained non-plastic
soils. Zome IV is the lowest zone and consists of variable gravelly
gilty sand, In general, these zones are horizontsally combinuous. In
places, however, Zone I and, to a lesser extent, Zone II have been in-
terrupted by the axcavation of sebtling basins which are being f£illed
with fines from the sggregate washing operations. These washed fines
congist principally of loose wniform sandy silt (ML).

(5) Stations 0+00 to 10400 -~ In this reach of the Naugatuck

Dike, Zone I is from 1 4o 5 feet thick and consists of brown, moder-
ately compact, varisble sands and gravels of the Sp, SP-EM, SM, GP-GM and
GM classes, Silt contents of these soils range from 5 to 30 percent of
the components passing the No, 4 Sieve. Gravel contemts of the sands
are generally less tham 30 percenmt. Some of the materials contain minor
amounts of debris in the form of wood, cinders, lumps of coal, pieces

of rubber tires and similar mabtter, Zone II in this reach is from 8

to 15 feet thick with its top surface above Elev, 0,0 and cansists of
brown and gray-brown, moderately compact cobbly, sandy gravels

(GF and GW) and gravelly sand (SP) with occasional sility phases of the
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SP.SM and GM classes, For mest of the sands and gravels, silt con-
tents are less than 10 percent of the components passing the No.
Sieve although in the occasional silty phases they may be as high as
15 percent. Zome IIT in this reach is generally over 25 feet tuick
and consists of stratified brown, gray and gray-brown, moderately com-
pact, non-plastic sandy silt (ML) and silty fine sand (SM) with an in-
cluded zone of silty medium to fine sands, (SP, SP-SM and SM). Silt
contents of the silty fine sands range from 15 to 50 percent while
those of the silty medimm to fine sands range from 3 to 15 percemt,
The sendy silts contain from 15 to 50 percent fine sand, Zone IV was
encountered in the expiorations only in this reach. The top surface
of this zone is below Flev, minus 20,0, Soils in this zane cosist
of brown, moderately campact, gravelly silty sands (SP and SP-SM) with
gravel contents ranging from 15 to 45 percent and silt contents rang-
ing from 5 to 20 percent of the cumponents passing the No, L Sieve,
(6) Statioms 10+00 to 24+00 - In this reach of the Naugstuck

Dike, Zome I is gemerally about 5 feet thick and of the same composi-~

tion 28 in the previously described reach. Between Stations 16+00 and
2h+00 on the landside, however, this zone also includes numerous scat-
tered pockets and layers of silty fine and medium to fine sands (SM),

sandy silt (ML) and sandy organic silt (OL). Zone IT in this reach is
essentially of the same thickness and composition as in the previously
described reach, Zome IIT in this reach differs from that in the pre~

viously described reach. only in the sbsence of the included zone of

medimm to fine sand.



(7) Statioms 24+00 to 31400 - The portion of this reach of

the Naugatuck Dike from spproximately Stations 28400 to 31+00 was
once used as a ¢ity dump, The trash £ill in this dump overlies Zone I
in this portion of the reach and includes ashes, cinders, wood, coal
and similar matter. The trash fill will be removed frum the founda-
tion of the dike prior to its construction. Zome I extends from the
ground surface or the bottoam of the old dump down to about Elev, 0,0.
Zone I soils in this reach consist of brown, dark brown and gray,
loose to moderately compact, silty fine amd mediuwm to fine sands (SM)
and sandy silt (ML) with thin layers and pockets of samdy organic silt
(OL). This zone slso contains minor amounts of roocts, wood, decayed
vegetation, coal and asphalt fragments, Zone II in this reach is es-
sentially of the same composition as in the previously described
reaches but is of considerably greater thickness extending as low as
Elev, minus 30.0 near Station 29400, |

b. Housatonic Floodwall and Dike.

(1) General ~ The Housatonic Floodwall and Dike will be
built principally in the flood plain of a river which followed &
braided stream pattern until its chammel was eventually stabilized by
construction activities of the past century, The floodwall and dike
foundation areag consequently include old river channels vhich hawe
been filled with a variety of materials.

(2) Subswrface Water - Subsurface water levels in the flood

well and dike foundation areas fluctuate with the level of the adja-
cant river, The river level varies with the tides and flow condi-

tions but generally varies between Elev, 0 and Elev. 5.



(3) Foundstion Zonmes - The foundation materials for the Hous-

atonic Floodwall and Dike occur in three fairly distinct zones desig-
nated in order of depth as Zones I-H, II-H, and III-H. Zome I.H is a
surficial zonme of variable materials ranging from trash to granular
fill materials and including natural soils in some reaches. Zone II-H
is a zone of gravelly solls, Zene III-H is 2 zome of solls of signifi-
cantly finer gradation than those in Zone II-H,

(L) 'Stations 1+00 to L4+50 (Floodwsll),~ Zone I-H in the
foundation area of the Housatonic Floodwall is from 17 to 25 feet
thick extending from the present ground surface dowm to sbout Elev,
0.0. Maberials in this zone are principally gramular fili materials
consisting of brown and light browm, loose to moderately compact,
gravelly silty sand (SP-SM) with occasional layers of gravelly silty
send (SM) and medium to fine sand (SP), These materials are generally
i;i‘oderately compact below Elev, 540, These materials generally contain
minor amoumnts of ashes, cinders, concrete fragments and similar forelgn
matter, The quantity of such foreign matter is significantly higher
near the ground surface, In the vieinity of Sta. 44450, these materials
overlie layers of dark gray, loose to moderately campact, sandy silt
(ML), sandy organic silt (OL) and silty sand (SM) between Elev, minus
240 and plus 4.0, In the same area a 3-foot laysr of soft ashes was
encountered betwsen Elev, 4.0 and 7.0. ‘This particular area will be
occupied by the I-wall connection between the fiocodwall and dike,
These layers will be removed as part of the fo¥ndation preparation
for the wrep-around portion of the dike. Zome IT-H in this reach is
from 13 to 15 feet thick and cons_.;!.sts of brown and gray-brown, loose
to moderately compact, cobbly, 's:ax.'xdy gravels (GP. and GW) and gravelly
8



sand (SP) with layers of silty sandy gravel (GP-GM) and gravelly silty
sand (SP-SM) and occasionsl siltier phases in the GM and SM classes,
For the most part, silt contents are less than 10 perceni of the com-
ponents passing the No, I Sieve although in the silitier phases they nsy
go as high as 25 percent. Oravel contents of the sands range from 5
to 4O percent, Zone IIT-E in this reach is generally over 10 feet in
thickness and consists of brown, gray-brown and gray, moderately com~
pact toc ampact, gravelly silty sands (SP, SW-SM, SP.SM and SM) and
silty sands (SW-SM and SP-SM) with an occasional layer of silty sandy
gravel (GP-GM). OGravel contents are gemerally less than 30 percent,
Silt contents generally range from 5 to 25 percent of the components
passing the No. 4 Sieve,

(5) Stations 1+50 to 12400 (Dike) = A large part of the foun-

dation area for the Housatonie Dike in this reach is occupied by & cove
of the rdiver, In this cove, Zone I-H is present only inmtermitiently
and generally consists of one or two feet of loose silt, mud and debris,
Inland from the cove, however, Zone I-H is from 3 to 20 feet thick ex-
tending from the present ground surface down to about Elev, minus 2,0,
and includes an old urban dwmp. Msberials in this portion of the zome
congist of loose mixitures of coal, ashes, cinders, brick, wood and
other trash fill materials océasionally mixed with sand and siit.

Zones IT~H snd ITI-H in this reach are essentially the same with respect

to thickness and compositiom as in the previously described reach,



(6) Stations 12+00 to 16+00 (Dike) - Zome I-H in this reach

of the Housatonic Dike is generally from 5 to 9 feet thick extending
from the present ground swrface down to about Elev, 0,0, On the river-
side of the aligmment, however, this zone is somewhat deeper extending
as low as Flev. minus 9,0, Soils in this zZone consist of stratified
dark trown, brown and light brown, loose, nm-plastic sandy silt (ML),
silty fine sands (SP.SM and SM), medium to fine sand (SP) aud sand
(SP). Numerous small roots are scattered throughout this zone and its
upper pprtion containg minor amountz of slag and asphali, brick and
metal fragments, Layer thicknesses range from about 1/h inch to 2
feet, Zome II-H in this reach is of the same thickness and composition
as in the proviously described reaches. Zome IIT-H 3. generally over
30 feet thick lying below Elev., minus 20,0, Soils ixlz this zone cmsist
of brown, light brown and gréy-bro;m, moderately compact to compact,
silty medium to fine and fine sands (SM and $P-SM),medium to fine sand
(SP), and noneplastic sandy silt (ML).

(7) Stations 16400 to 21+00 (Dike) - Zome I-H in this reach

of the Housatomic Dike ranges from 5 to 18 feet in thickness extending
at the most from the presemt grqund surface dowm to Elev, minus 10 on
the landside and to Elev. minus 8 on the riverside. The composition
of this zone is much the same as in the previously described reach ex~
cept for the presence in this reach of layers and lenses of black,
loose, muck (Pt). These are more prevalent on the landside of this

reach, occurring between Flev, plus 2 and minus 12, The layers and



lenses are geherally less than 2 inches thick, but in one boring a zone
was encountered between Elev, minus 6,1 and minus 9.2, consisting of
over 50 percent muck with thin sand layers. On the riverside of this
reach, there are very few muck layors and lenses occurring intermit-
tently between Elev, plus 2 and minus 8, Three split spoon borings
were made in this portiom of the reach and muck was encoumbered in only
two of them., In one of these, only a single 1/2 to l-inch layer was
encountered, In the other, a few 1/8 to 1/2-inch layers wers encown-
tered between Elev, plus 1,7 and plus 0.2, a zone of alternating layers
of muck and silty medium to fine sand was encouwrtered betwesn Elev,
plus 0,2 and minus 0,9 and single 1/2-inch layers were encowtered ab
Elev, minus 5,8 and minus 7.8, Zones II-H and ITI-H are essentially
the same in thickness and composition as in the previcusly described
reach,

9. Shear Strength - No samples of foundation materials for this
project were tested for shear strength., The shear strength parameters
tabulated below have been estimated on the basis of visual examination
of the samples and their grain size distribution curves, data from the
subsurface exploration logs and experience with similar materials.
These parameters are considered to be applicsble for all conditions

considered within the anticipated ranges of applied gtresses.

Foundation Zone Estimated Shear Strength Parameters
{Naugatuck Dike) ¢ [
Zone I - Sta, 0+00 to 2L+00 30° 0
Sta, 214+00 to 30+00 250 0
Zone IT 30'; 0
Zone III 25 o 4]
Zone IV 30 4]



Foundation Zone Botimated Shear Strength Parameters

(Housatonic Floodwall & Dike) ¢ c

Zone I-H - Sta. 1400 to L+50 30° ¢
Sta, L+50 to 12+00 DNot applicable (to be ranoved)

Sta, 12+00 to 16400 25 0

Sta, 16400 to 21400  25° 0
Sta, 16400 to 21400 0 500 pes.f*
Zome IT-H 30° 0

Zone ITI-H 30° 0

*Applicable only to possibly combinuous
horizontal layer of muck (PH)

10, Permeability ~ No permeszbility tests were performed on samples

of foundation materials for this project. The rmmges of coefficients
of vertical permeability tabulated below have been estimated on the

basis of visual examinations of the samples and their grain size dis.
tribution curves and experience with similar materials, It is esti-
mated that ratios of horizomtal to vertical permeabilities will range
from 9 to 16. As indicated below, the dike foundation materials in

Zones I and I-H are significantly less pervious than those in the wn-

derlying Zones IT snd IT-H,

Foundation Zone 10?:' cm/sec
(¥augatuck Dike)
Zone I - Sta., 0400 to 24400 5 to 100
Sta. 2L+00 to 30400 1 to 10
Zone IT 100 to 500
Zone III Sta, 0+00 to 10+00 1 to 150
Sta. 10+00 to 30400 1l %o 20
(Housabonic Floodwall and Dike)
Zone I-H Sta, 1400 to L+50 1 to 200
Sta, 12400 to 21+00 1 to 50
Zone IT-H 50 to 40O
Zone III-H Xa, 1+00 to 12+00 1 to 100
Sta, 12400 to 2L+00 1 to 5C

12



1l. Consolidation - Consolidation tests were not performed on samples

of foundation materials for this project. With the exception of the
trash fill materials in the old dumps and the organic silt and muck
layers, the dike foundation materials are of types exhibiting low com-
pressibility, A1l trash £fill materiels will be removed from the foun-
dation areas of the dikes, While the materials in the organic silt
and muck layers in certain d:f.ke reaches are compressible, the layers
are relatively thin and surrounded by more pervious soils, Settle-
ments due to consolidation in these layers consequently are expected
to occur principally during embankment construction., The foundation
materials for the floodwall ére of types exhibiting low compressibility
and no significant floodwall settlements are anticipated. |
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D, DISTRIBUTION AND DESCRIFTION OF MATERIALS FROM
REQUIRED EXCAVATIONS

12, General = The major excavations for this project are those for
the floodwall, the dike foundation drains, the riverside toes of the
stone protection layers, the removal of trash fill and the Naugatuck
Chamel Improvement, All suitable materials from these and other
excavations will be utillized to the extent practicable in the perw
manent work., It has been decided to use these materials in random
f£i1l zones in the embankments and for certain backfill zones for
the floodwall and concrete strmiciures because of the great variation
in soil types involved and their erratic distribution, A portion
of the materials from the required excavation unsuitable for use in
‘the random £i11 zones will be utilized to the extent possible as
dumped waste f£ill material, |

13, Naugabuck Dike Excavations

2. Foundation Drain « The excavations for the foundation drain

for the Naugatuck Dike will be made in highly variable deposits of
gravelly silty =sands (SP=SM and SM’, silty fine sand (M), sand (SP)
and sandy gravel (GP) portions of which contain very minor amounts
of coal, wood and similar debﬂs. These deposits also include oc-
casional deposits of nonwplastic sandy silt (ML) and a few limited
thin zones of buried topsoil consisting of sandy organic silt (CL),



Although the mixing of variocus layers during excavation will result
in the excavated material being more homogensous, it will still be
variable with silt conmtents ranging from 5 to 30 percent of the
component passing the No, i Sieve and gravel comtents ranging from
5 to over 50 percent. In certain reaches, particularly at the
settling basing, the excavated material may consist entirely of
sandy 811t (ML). The foundation drain excavations will be done in
the dry and no problems involving excessive water contents ave ane

ticipated for the bulk of the excavabed material,

b, Stone Protecti.on Layers~ The excavations for the riverside

toeg of the stone protection layers along the Nangatuck River will

be made in deposits similar to those in which the foundation drain
will be excavated., These excavations, however, will be dene partially
in the wet and it is expected that dixying back of some excavated maw-

terial will be necessary,

ce Naugatuck Chamel Improvement = The upper portion of the

excavations for the Naugatuck Channel Impmvexﬁen'b will. be made in
an old city dump. The materials from this partion of the excava-
tion will consist of cinders, ashes and other debris and will be
spoiled, The lower portion of these excavations wlll be in depogits
similar to those in which the foundation drain will be excavated

excopt that they conbaln fewer gravel layers,



d. Dike Foundation-~ The excavations in the foundatlon of the

Nangatuck Dike between Sta, 28+00 and 31+00 will be made for the re-
moval of an old city dump. Materials from these excavations will

be spoiled.

1. Housatonic Floodwall and Dike

a. Floodwalle Excavations for the Housatonic Floodwall will
be made in existing fills consisting principally of gravelly silty
sands {SP, SP~SM and SM) and medium to fine sand (SP) with occasional
layers of non~plastic sandy silt (ML) and occasional limited zones
of sandy organic silt (OL) and minor amounts of ecinders, ashes and
similar matter, There are a few scattered layers of ashes in these
£ills which are large enough to be separated and spoiled., The ran-
dom T111 material from these excavations will be variable with silt
cormtents ranging from 5 to 25 percent of the component passing the
No, L Sieve and gravel contents ranging from 15 to over 50 percent,
The minor quantities of sandy silt, sandy organic silt, cinders and
aghes will be dispersed through the excavated material to such an
extent that their presence will not be of significance,

b, Dike Foundation = The excavations in the foundation of the

Housatonic Dike between Sta, 4+50 and 12+00 will be made for the re-
moval of an old dump containing cinders, ashes, brick, wood and other
trash, and of river bottom deposits of loose silt, mud and debris,

Materials from these excavations will be gpolled.

16



ce Foundatlion Drain « Excavationa for the foundation drain for

the Housatonic Dike between Sta, 12+00 and 21+00 will be made prin.
¢ipally in a stratified deposit of none-plastiec sandy silt (ML), silty
fine sands (SP=SM and SM) and medium to fine and coarse to fine sands
(SP) portions of which contain minor amounts of slag, metal, asphali
and brick fragments, Random f£i11 material from these excavations will
contain little or no gravel sizes and from 10 to 50 percent silt,
These excavations will be done in the dry and no problems involving
excessively high water contents are anticipated for the bulk of the

excavated material,

d, Stone Prolection Layers = The excavations for the riverside

toe of the stone protectlon layers along the Housatonic River will

be made in deposits of sandy gravel and gravelly sand with occasionsal
8ilty phases and with a few limlted surficial zones of sandy organic
silt. Ranmdom £il1l material from these excavations will consist prine
cipally of silty sandy gravel (GP and GP=OM) with sand contents of
30 to 50 percent and gravelly silty sand {SP and SP-SM) with gravel
contents of from LO to 50 percent, The silt content will generally
be less than 15 percent of the component passing the No. ) Sieve,
Since these excavations will be done partially in the wet, it is ex~
pected that drying back of some excavated material will be necessary.
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E., CHARACTERISTICS OF EMBANKMENT MATERIALS

15. Gepersl - The quantity of suitahle embarkment material available
from the required excavations for the project will be only a small
part of the total quantity of materials needed to complete the em-
barkments. Reference is made to approved Design Memorandum No. 2,
IGeneral Deslgn' for s discussion of off-gite sources of embankment
mate:_'ials. In view of the relatively high cost of develeping govern-
ment-furnished borrow areas and the complications involved in acquiring
land for borrow areas outside the town of Derby, it has been decided
t0 have the contractor furnish all embankment materlels other than

those available from the required excavations,

16, Filter Design - The gradation requirements for sand, gravel,

processed gravel and filter sand fill materials and for gravel bedding
materials hé.ve been egtablished in accordance with the filter design
criteria set forth in Engineering Marmal for_ Civil Works Construction,
EM 111021901, "Seepage Control." Typical filter design studies are
shown on Flates Nos. L - 17 through L -~ 19,

17. Random F1ll - The suitable embankment material from the required
excavation will include a wide range of soils - from clean sandy gra-
vels to silty fine sands with a minor quantity of sandy silts. In
view of the variability of the material and the impracticability of

gseparating the various soil types during construction, it is planned
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to use the material in rendom £il1 zones in the embankments, Random
£ill material will not contsin significant quantities of cinders,
ashes, topsoil and similar matter and shall be free of 'stumps and
large pieces of debris., For design purposes, the densities, permea-
bility coefficients and shear strength paramet-ers selected for ime

pervious £i11 material have been vsed for the random f£ill materizl.

18, TImpervious Fill - Impervious f£ill material will be furnished

by the combractor and will consist of approved, natural, reasonably
well graded, gravelly silty sand. The gradation of the material will
be required to be such that from 60 to 95 percent of the component
passing the 3-inch Sieve will pass the No. L Sieve and from 25 to U5
percent of the component passing the No, ) Sieve will pass the No, 200
Sieve, It is estimnted that compacted impervious fill material will
have an average coefficient of permeability of less than 1 x 10"11
em/sec and will develop shear strength parsmeters in excess of a § =
30 degrees, ¢ = 0.2 TSF envelope within the anticipated asppllied stress
range for all conditions considered. Experience with similar mate-
rials on cther projects indicates that placement molsture content can
be maintained within 2 percentage points of optimm with moderate
moisture cormtrol and that in-place compacted dry densitles will be

on the order of 120 pec.f.
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13, Sand Fill « Sand fill material will consist of either filter
sand £ill material as specified in Parsgraph 22 or approved bank-run
reasonably well graded gravelly sand furnished by the cortractor,
The bank~run material will be required to meet the following gradaw
tilon limits:

Sieve Sigze Percent Passing

(UsS. Standard) by dry weight
3-inch 100
No. b 75-95
No, 10 55-85
No. 50 10-40
No. 200 0«5

(In addition, not more than 3 percent, by dry weight, shall be finer
than 0,01 mm). It is estimated that compacted sand £ill material will
have an average coefficient of permeability exceeding 100 x Zl.O"h cm/sec

and will develop an angle of intermal friction of at least 30 degrees.

20, Gravel Fill - Gravel £ill will consist of approved conbractor
furnished material reasonably well graded within the following limits:



Sleve Size Percent Passing

{U.8. Standard) _by dry weight
6~inch 100
l-inch 50-80 -
No, ) . 3060
No. 16 15-Lo
No. 200 0-5

(In addition, not more than 3 percent, by dry weight, of the component
passing the No, L Sieve shall be finer than 0,01 mm)., It is estimabed
that compacted gravel f£ill material will have an average coefficient
of permeability exceeding 200 x ZLO“h cm/sec and will develop an angle
of internal friction of at least 30 degrees.

21, Processed Gravel Fill - Processed gravel £fi11 will consist of

comtractor furnished materisl meeting all Corps of Engineers specifie
cation requirements for coarse concrete aggregate in the Noo L to 3/4
inch size range, 'I'b is estimated that compacted processed gravel f£il1
material will have an sverage coefficient of permasbility on the order
of 10,000 x 1044 em/sec,

22, Filter Sand Fil1l - TFilier sand fill will consist of contractor

furnished material meeting the Corps of Engineers gradation specifia-
cation for fine concrete aggregate.. It is estimated that compacted
Filter sand i1l maberial will have an average coefficient of permea-
bility in excess of 500 x 10"["’ ch/sec.



23. Class I CGravel Bedding - Class I gravel bedding will consist

of approved combractor furnished mateﬁal reassonably well graded
within the following limibe:

Sieve Size Percent Passing
(U.S. Standard) _by dry weight
6~inch 100
1-inch 5085
No. &t 3070
No. 16 1540
No, 200 - 0-5

(In addition, not more than 3 pereent, by dry
weight, of the comporent passing the No, i Sleve
shall be finer than 0,01 mm),

2. Class II Gravel Bedding - Class II gravel bedding will consist

- of approved comtractor furnished mateﬁal reasonably well graded
within the folleowing limits:

(h i) o oy wetgt
6~-inch 100
l~inch : 85-100
2-inch 65-85
3/li=inch 50-70
No. L 30-50
No. 40 5-20
No. 200 08



(In addition, not more than 3 percent,
by dry weight, of the component passing
the No, L Sieve shall be firer than

0.01 m)l

Fe DESIGN OF DIKES

25, Criteria - Curremt design eriteria as set forth in the pertiw
nent gections of the FEngineering Mammal for Civil Works Constructiom
No. 1110~2-2300, "Barth Embarkments™ and the regelations and bulletins
referred to therein have been followed in the design of the dikes for

this project.

26, Materials for Hmbankment Construction

a, Materials from Required Excavationg -« It is estimated that
there will be about 28,000 cubic yards of required excavations for

this project. Of the materials from these excavations, about 82,000
cublc yards will be sultzble for use in the random fill zones of the
dikes and for certain backfills around concrete structuress The re-
maining 305,000 cubic yards of maberial will consist in large part

of cinders, ashes, trash fill, and stripping material., A1l suitable
material from the réquired excavations will be used either in the em~

bankments or in certain backfilli zones for the concrete structures.



be Materials Furnished by the Contractor - All dike materials

other than random £ill material will be furnished by the contractor

from ofTesite sources,

¢t. Materials Usage « A chart showing the proposed utilization

of materials from the required excavabtions ani of materials furnished
by the conmtractor is shown on Plates Li~25, The quarbities shown are
subject to change as more debailed gquantity estimates are developed

during the oreparation of plans and specifications for the project.

27. Selection of Dike Sections = The sections for various reaches
of the dikes developed as a result of desi.gn‘studies are shown on
Plates 120 and 4«21, The selection of the sections was influenced
by the foundation conditions, the availability and characteristics

of embankment materials, sespage control requirements, stream erosion
and congtruction considerations. In general, the embankments will
consist of a large zone of compacted impervious £ill, a smaller =zne
of compacted random £ill, a landside zone of compacted sand £ill and
a landside toe drain of processed gravel fill or compacted sand fili.
The embanlouent will be protected by layers of rock protection and
gravel bedding on the riverside slopes and by seeded topsoil on the

landside slopes except for limited rock probection layers at the toes,

28, Secpage Control

a. Seepace Through Dike = Seepage through the dikes will be

controlled through the arrangement, sizes and differences in permea-

bilities between the impervious £i11 zone amd those of the landside

sand fill, processed gravel fill and gravel f£ill zones.
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be TFoundatlon Seepage

(1) Ceneral - In view of the relatively high hydraulic
heads anticipated and the presence of a pervious foundation zone
overlain by less pervious material, considerable attention was given
to the design of the foundation seepage control features for this
project. No csnbinuous foundation zone of suitable impervious soil
exists in the dike foundation %o which an impervious foundation cut-
off ecould be extended. Foundabion seepage conbrol for the dikes '
therefore has been based on providing landside drainage facilities
of sufficient capacity to prevent the development of detrimental see-
page pressures beneath the legs perviocus upper soil strata, Where
practicable, these facilities consist of foundation toe drains ex~
tending imbo the pervious foundation strata. In reaches where depths
to the pervious strata are considered excessive, relief wells will
be usged.

(2) Naugatuck Dike (Sta, 0+00 to Sta., 26+50) - In this

reach of the Naugatuck Dike the top of the pervious foundatlon zone
(Zone II) is between FElev, 5,0 and Elev, mimus 2,0. With a bottom
glevation of mimus 5.0, the foundation toe drain will extend into this
pervious zone by two or thres feet, The drain itself will consist
orincipally of compached processed gravel with layers of filter sand
13,
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(3) Naugatuck Dike (Sta. 26+50 to Sta, 30+00) = The per-

vioug foundation zone in this reach of the Naugatuck Dike is too

far below the ground surface to be reached economically with a
foandation toe drain., In the portion of this reach where foundation
seepage comtrol is required (between Sta. 26+50 and 28+00) it will

be provided through the installation of four relief wells at S0-food
spacing, These will be 6-inch wells placed in 18-inch diameter holes
with swrrounding filters. Well depths will range from about 35 to

45 feet, Well screen lengths will be 20 feet which is expected to
provide practically complete penetration of the pervious zone, Mo-
dification to this plan will be made if topographic conditions at the

start of constriction differ significantly from those expected.

(4) Housatonic Dike Sta. 4H+00 to Sta, 11+50) = The exca-

vations for the removal of the frash £ill from the dike foundation
in this reach will uncover most of the pervious foundation zone
(Zone II-H), The foundation toe drain will extend to the bottom of
the excavation with provision for further extension if necegsary to
uncover the pervlous strata. The drain itself will consist of come
pacted sand fill with a perforated pipe drain and processed gravel
filter. The pipe dré.m is included to prevent emergence of seepage
in the ground swrface in the developed area behind the dike,



(5) Housatonic Dike (Sta. 12+20 to Sta. 16+50) = In this

reach of the Hougsatonic Dike, the top of the perviocus foundation zone
is between Elev. minus 1 and Elev, mims 5., With its bottom eleva-

tion set at mimus 5,0, the foundation toe drain will exbend to or into
the pervions strata. This drain will consist of processed gravel £ill

and filter sand fi11 with a perforated pipe drain,

(6) Hougsatonic Dike (Sta. 16+50 to Sta, 20+00)= The per=

vious foundation zone in this reach of the Housatonic Dike is too far
below the ground surface t0 be reached economically with a2 foundation
toe drain. TFoundation seepage combrol will be provided through the
ingtallation of relief wells ab S0~foot spacing, These will be 6=inch
wolls placed in 18winch diameter holes with surrounding filters, The
wells will be about 35 feet dee§ with 15-foot screen lengths., It is
expected that complete penetration of the pervious zone will be ob-

tained for 21l of the wells,.

¢. Conbacts with Concrete Structures« At the junctions of em-

bankments and conerete structures, impervious f£ill material will be
carefully compacted by special methods %o produce a tight combach

with the structure and a high £il1l density in the zone within which
rolla‘.ng compaction equirment cammot or should not operate, A% the

Junetion of the conerebe floodwall and the Housatonic Dike, the normal
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Tewall « I-wall type connection will be used, I-wall comnections

will 2180 be used between the Housatonic Dike and Railroad Gate No.

3¢

d. Blanketing of Existing Highway Imbankment « At its downstrean

end, the Housatonic Dike will tie-in to the existing embankment for
Comnecticut State Highway Route No. 8. It has been determined that
thiz embaniment includes a large rockfill toe which extends along both
sides of the embankment and across its south end. The rockfill is
highly pervious and extremely hlgh quantities of seepage could pass
through it around the. end of the Housatonie Dike, To prevent this,

an imperviocus fill blanket will be constructed on the outer slope of
the rockfill along the south end and east side of the embankment., The
blanket will be conbiguous with the ﬁnperviﬁus il seé‘bion of the dike
at one end and will tie in to the earth backfill for the wingwall of

a railroad underpass at the other end. Fillter layers of gravel bedding
and stone protection will be placed between the impervicus £ill blan-
ket and the rockfill. A portion of the rockfill on the landside of
the dike (the west side of the highway em’bazﬂment) will be exposed by
stripping and blanketed with stone protection material se as to con-
trol the emergence of any seepage that might emter the rockfill despite

the imperviois blanket,
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29, Embaniment Stability

2. Gemeral ~ The riverside portion of the Housabtonic Dike at
Station 18+00 was selected for stability analysis as being the section
combining a near maximum embankment height with significant foundation
layers of low shear strength. The section was analysed for stability
against shear failure by the wedge methed for the end of congtruetion
and sudden drawdown conditions assuming a weak foundation layer at
Eiev. minus 10, In making these analyses, il was assumed that the
riverbed had scoured to the level of the bottom of the stone protecw

tion toe,

be Selection of Design Values « The design unit welghts and shear

strength parameters have been selected on the basis of experience with
similar materials on obher projects and are as tabulated below:

Unit Weight, p.c.fs Shear Strength

Materisl Sat Moist Dry Sub g ¢
Stome Protection wo - 120 B8 33 0
Gravel Bedding and 8 1o 130 83 30° o
Gravel Fi1L

0
Compacted Impervious 10 130 120 78 30 LoO pst
and Random Fi11
Compacted Sand FiI1 145 140 130 83 300 0o
Foundation Silty 120 100 9% 58 2% ¢
Fine Sand
Failure Flane - - - - 0 500 paf



ce Resulis of Stability Analyses = The resulis of the stability

analyees are sumarized on Flate L, - 22 and the analyses for the criti-
cal sets of planes are shown on Plates i « 23 and )} ~ 2}, The minimum
factors of safety are tabulated below, On the bagis of the resulis

of these analyses, it is considered that the selected embankment sec~

tions are safe against shear failure.

Condition Analyzed Minimum Factor of Safety
Sudden Drawdown 1.04
End of Construction 1.L9

30. Settlements= Fdr the most part, the dike foundation soils are

of low compressibility and no significant settlements are anticipateds
In the reach of the Howsatonic Dike between Sta. 16400 and 21+00,
however, there are areas on the landside of the dike in which the foun-
dation includes layers and lenses of compressible organic solls, These
layers and lenses are generally thin and interbedded with more pervious
soils. It is expected that settlements due to the presence of these
organic soils will occur almost entirely during construction and that
no significant posteconstrction settlements will take place. The trash
£iY1 materials in the old dumps will be removed prior to comstruction
of the dikes.

31, Construction Considerations.

2. Dewabtering Construction Areas - All areas in which compacted

embankment £ills are to be constructed will be dewatered. Along por-

tlons of the riverside toe of the Housabonic Dike, there will be a
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gravel fill zons which will serve as a permanent cofferdam. The lower
portion of this zone will be dumped in about 5 feet of water while the
upper 3 fee‘ﬁ of the zone will be compacted, The dumped gravel fill
will be placed by end-dumping and pushing to minimize segregation, The
excavations for the foundabtion toe drains for the dikes will be de-

watered,

b. Rate of Constructlon « In general, the dikes will be constructed

to their full width in reaches long enough to permit proper operation
of compaction equipment, Excepbions will be made in certain reaches as
required to facilibtete direct utilization of random £ill material from
the required excavations. Tt will be required that prior to certain
flood seasons, all partiglly completed dike reaches will be completed
to their full width, including stone protection,

G, SLOPE PROTECTION

32, General -~ The riverside slopes of the dikes and the cut slope
along the chomel improvement on the Naugabuck River will be probected
from stream erosion by layers of stone protection on layers of gravel
bedding. The landside slope of the dikes will be top soiled and seeded
except at the toe where Class IV Stone Protection will be placed to
control seepage emerging from the toe drains. Stone protection design
and the gradation amd 1layer thickness requirements for Class I, IT and
IIT Stone Protection have been presented in approved Design Memorsndum
No. 3, "Hydraulic Analysis and Riprap Design,"



33s. Class IV Stone Protection e (lass IV stone protection will be fure

nished by the contractor and will consist of crushed rock fragments

graded from 2 to 8 inches in size,.
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H, PERMANENT CUT SLOPES
34, The only permament cut slopes on the project will be along the
right bank of the Naugatuck River irmnedi#t ¢ly upstream of the Route
34 bridge. Eﬁccept; for a short reach near the bridge, this slope will
be excavated to a slope of 1 vertical on 3 horizental, Near the
bridge, the slope will vary from 1 on 3 to 1 on 2. This slope will be
provided with stone protection, To asswre adequate stability, trash
£i11 materials in the old dump behind this slope will be removed and
replaced with compacted earth fill,
I. CONCRETE STRUCTURES - FOUNDATICNS AND SEEPAGE CONI‘BDi

35. Pumping Statim

a, Puming Station Structure - The straucture for the pumping

station will be built in the vicinity of Statiom 14+00 on the landside
of the Housatoniec Dike, Its foundatiom will be at sbout Elev, minus
5.0 and will be on moderately compact sandy gravel (GP) and gravelly
sand (SP). The estimated foundatim loadings for this structure are
well within the allowable range for these materials., The foundation
drain for the adjacent dike reaches will be continued around the stmc-
ture, The presently proposed pumping station site is about 425 feet
upstiream from the site proposed in approved Design Memorandum No, 2 ~
"Goneral Design." The site was changed when it was found that the
foundation at the former gite contained layers and lenses of compres-
gible organic soils, It was detemmined that gettlements due to the
presence of these soils would probably exceed tolerable limits for
the pumping station structure and the pipe lines leading to it as
well as for the adjolning camdult and gate structure.
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be Conduit and Gate Structure - The foundation grades for the con-

duit and gate structure for the pumping station will be at about Elev,
minus 5,0, At this depth, foundation soils consist of loose silty mediwum
to fine and coarse to fine sands (SM) in a thin layer overlying loose to
moderately compact silty medium to fine and coarse to fine sands (SP and
SP-SM) and gravelly sand (SP). The estimabed loadings for these struc-
tures are within the allowable range for these materials. Above Elev,
minus 3,0 in the vicinity of the conduit amd gate structure, there are
deposits of stratified loose silty fine sand and semdy silt with occa-
siondl layers cemtaiming organics, The presence of these soils in the
foundation of the dike embankment might result in spreading which could
open conduit Jjoints and tip the gate structure, To avold such a possi-
bility, these materials will be removed from the riverside portim of
the dike foundation for distance of 50 feet to either side of the con-
duit, To ald in avoiding tipping of the gate structure, ﬂupervioug

£i11 material placed within 5 feet of its landside wall will not be
compacted,

36, Conduit eand Gate Structure for Naugatuck Dike «~ The conduit and

outlet structure for the Naugatuck Dike will be constructed at about
Sta. 11+50, The fowmdation grades will be at aboub Elev. mimus 5.0,
The foundation soils are moderately compact sandy silb and silty fine
sand (ML and SM classes). Since the area in which the conduit and
gate structure are to be built has been used for aggregate stock piles
from 30 to 4O feet high, it is estimated that the foundation has, in
effect, been preloaded to intensities in excess of the foundation

loadings of these structures., No significant sebttlement or horizontal
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displacement therefore is expected. To avoid tipping the gate struc-~
ture, impervious £ill meterial placed within 5 feet of its landside
wall will not be compacted,

37. Rallroad Gate No, 1 - Railroad (Gate No, 1 will be constrmxted %o

the north of the Route 34 overpass on the railroad line to Ansonia.
Foundation materials at the gate site include about 13 feet of railroad
f£ill eonsisting principally of moderately compact gravelly sand and
gravelly silty sand (SP and SP-SM) containing over 30 percenmt gravel
sizes, Beneath this fill or between Elsv. 0,0 and 5.0, there is a layer
of dark brown loose non-plastic silty fine sand (SM) with considerable
organic matter and occaéimal brick fraegments. Samples from this layer
appeared to be compressible, Below Elev. C.0 there is a 5-foot layer
of loose micaceous sand (SP) overlying about 7 feet of compact sandy
gravel (GP), At presemt, it is planned to place the gate foundation
below the possibly campressible Jayerl. The estimated Loundation 1oa.d-
ings are within the allowable range for the soils below this layer and
no significant seottlement is antlcipated., A landside drainage zens
will be provided to control seepage throagh the foumdation of the struce
ture, Consideration is being given ‘bp an alternate gate strmcture de-~
gsign with a foundation grade above ths possibly compressible founda-
tion layer. In this design, the gate structure would be dimensimed

s0 as to reduce total bearing pressures and to distribute these pres-
sures as evenly over the base as possible. This albernate design will
be adopted only if it is determined that the amticipated differential
settlements would be structurally tolerabls.
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38, Railrocad Gate No, 2

a. General - Railrosd Gate No. 2, located to the west of Com.
Route 8 and north of the sewage treatment plant, will consist of two
gate structures and a conmecting T-wall, The northerly gate structure -
Gate 2§ - will be built across an industrial spur btrack. The southerly
gate structure - Gate 25 « will be buill across two tracks, the wye
track connecting the Ansonia and Maybrook lines and the track for the
Maybrook line.

b, Cate 2N - Foundation materials at the site for Gate 2N in-
clude aboubt 10 feet of Fill consisting of loose gravelly silly sands
(SM and 8P-3M) with minor cinders and asphait fragments. This fill is
wnderlain by a somewhat compressible zme of about 7 feet of loose to
moderately compact sandy organic stlt (OL) and silby fine sand (SM)
with organics, This zone overlies about 3 feet of moderataly compact
slity mediwm to fine sand (SM) which in turn overlies about 13 feet of
moderately compact sandy gravel (GW) with boulders, The base for Gate
2N will be at Elov, minus 1.0 in moderatdy compact granular soil,

The estimated loadings for the structwre are well within the allowsble
range for such foumdatio materials ad no significant settlements sare
anticipated. A landside drainage zone will be prowided to control
seepage 1:&:1'0'11.«51.1i the foundation of the structure.

c. Gate 25 « Poundation materials at the site for Gate 25 in-
clude from 10 to 18 feet of fill consisting of essentially granular
materials. The fill materials beneath the wye track are moderately
compact while those bemseath the track of the Maybrook line are loose
and contain the remnants of a timber trestle including piiing. &
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3 to 5 foot zone of somewhat compressible moderately compact sandy
silt (ML) and silty medium to fine sand (SM) with scme sandy organic
silt (OL) underlies the £i1l, Moderately compact grevelly silty sand
(8P.8M), s;nd (SP) and sandy gravel (GP) underlie this zone. The base
for Gate 25 will be at Elev, 0,0 in these moderately compact granular
soils, The estimated loadings for the structure are well within the
allowable range for these materials and no significant settlement is
anticipated, A landside drainage zone will be provided to control
foundation seepage. All existing timber piles encduntered during
censtruction will be cub off abt le#st one foot below the base slab,
de T-Wall - The T-wall will connect Gate 2N and 25, Founda-
tion conditions at the ends of the wall are as described for the cor-
responding gate. Between the gates, however, foundation materials
include a £ill of loose cinders and ashes extemding from the ground
surface to about El, 5,0, This £ill overlies up to aboud ;1 feet of
loose to moderately compact sandy silt (ML) and silty fine sand (SM)
with pieces of rotted wood and occasional decayed vegetation. Thesge
somewhat compressible materials are underlain by moderately campact
sandy gravel (GP). Alternate foundation designs for the T-walllare
being studied., All include the removal of the cinders and ashes and
egtablishing the base of the wall at Elev, 8.0 on compacted gravel
£i11, Whether or not the somewhat compressible materials under the
cinders amd ashes will be remved will depend upon the amountt of dif-
ferential settlement that camn be tolerated structurally. Considera~

tion is also being given to the use of a pile foundatiom for the wall,
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39. Railroad Gate No, 3 -~ Railroad Gate No., 3 will be constructed

across the Maybrook line on the Housatonic Dike aligrment, The track
at this location is on an embankment rising from 10 to 12 fest above
the adjacent ground surface. The embankment fill consists of moder-
ately compact silty sandy gravel (GP-GM) and silty medium to fine sand
(SM) and includes remnants of an old timber trestle, There is an o0ld
refuse dump along the noarth side of the embankment and it appears that
the north portion of the railroad embankment was built on the dump.
The base for this gate will be at Elevation minus 2,0, well below the
bottom of the trash 111 materials in the dump, Foundation meterials
at this level will consist of moderately c aapact gravelly silty sand
(SP-SM and SW-SM). The estimated loadings for the structure are well
within the allowable range for such soils and no significant settle-
ments are mbicipated., All existing timber piles encountered during
construcfcion will be cut off at least one foot below the base slab.

A landside drainage zome will be provided to control foundation seepage.
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MATTRIALE USAGE CHART

TAZLE HO. 1 - EXCAVATION

TOTAL EXCAVATED 2BREMIRT
ITEH QUANTITT DISPCSITION QUANTITY BALANGE. QUANTITY WATERTAL
{1 (c,%.) FACTOR {c.1.) TISIONATION
EATTH EXCAVATION
1, Naugatuck Dike
a. Sta. 0400 te 29400 » 56,000 To dikes and
b, Sta, 29400 to End = 12,000 287,000 | £locdwalls 105,000 08 814,000 Restdom F411
2. Housatonic Dike To waste and
spoil 82,000 —_— 82,000 Spoil, Weate Fill
a. Sta. 1900 to 3465 = 9,000
b, Sta. 3495 to R Gate 43 -~ D To topsoil
c. RR Gake 73 to Sta, 20400 = 6,000 and spoil 100,000 — 100,000 Strisping
4. TR Gabes A1, #2, 43 and
Ieming Station = 22,000
3. Unsuitale aterial
(51041) “ 82,000
L, Stripoing 300,000
MATERIALS USAGE SHART
TABLE WO, 2 ~ FILL
- FILL
Y QUANTITY SOURCE TOTAL JUIRTTIE
(¢.X.) 3.
Rendom Fill 8L,000 Esrth Excavation 8L,000
Irmervious F1ll 260,000 Comtractor Pmnished 260,000
Gravel Fiil lo,c00 Contractor Furnished 20,000
Processed Gravol Fill 1h,000 Contraotor Furnished i, 000
Sad FA1L 38,000 Contracteor Firnished 38,000
Filter Sand Fill h,000 Contractor Purnished 4,000
Class T Gravel Redding 8,000 Gontractor Furnished 8,000
Clags IT Gravel Fedding 17,00 Centractor Furnished 17,000
Roed Gravel 1,000 Gontractor Furnished 1,000
Topscil 8,000 Stripning 8,000
Cless T Stone Protection 17,00C Contractor Furnished 17,00C
Class IT Stone Probecticn 27,000 Contractor Murnished 27,00¢
Class IIT Stene Protection 2,000 Contractor Pumished 2,000 ’
Clesr IV Stome rotectien 1,000 Serracter Purnished 1,000

HOUSATONIC RIVER FLOOD CONTROL

DERBY LOCAL PROTECTION
MATERIAL USAGE CHART
(PRELIMINARY)

IHOUSATONIC B8 NAUGATUCK R.  CONNECTICUT
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' SOIL TESTS RESULTS (
MECHANICAL ATT. NAT. COMPACTION DATA NAT. DRY OTHER
. w a ANALYS!IS LIMITS |, WATER -[STND.AASHO - DENSITY
doloxdFde]l Eo 12800 e | CONTENT[ k|5 +|* & | LBS/cuFr | TESTS
x 2 o] 32 . oF [|w o oc o> % ORY wi| x¥|Zsbi o3 - « leldle
" F o - s w> [>aZouwo Qg -4 4 |Wwg [ 2 <+ lac&| 25| 2N < o |<I31Z
» ? iz |° Tl e E | 2 °f%%ca| 2| 5 | z |¥=z|w
© | el T I®E 8 Sk | |age
FD«1 | 5+ [B~7 | 5.,0-10,0| GP |75P3| 2|0,6 i
B~1ll [15,0~20,0| SP | O0P6{ hi0.13
B~15 125,0-29,1] SM | o861}
J-18 [30,0-35,0| M, | OopO |80 |0,013} NP | NP
FD~2 | 4+ [B=10 [10.0-15,0f SP [46K0| k4 |0,18
JwlhiR (25,0-30,0] ML 023 |T7 1 0.023
J-16R [30,0-33.7| SM | 769 |2l { 0.04O
FD-3 [16,1# [B-11. [20.0~25,0] GP {51h5| k0,02
Ja15 137.0-h2,0{sw-sM| 5|86| 9 | 0,086
FD-ly  |17.6+|J<3 | 3.6 5,0|{SP-SM[18{71. 11 | 0,07
J=b6 (15,0-17.7| SP {h88{ & | 0.15
| Je11 130,0-32,6|0P-CH{L8|LL| 8 | 0,11
FD-5 (5.1 |J-6 |20,0-25,0] GP &4i32] L |0.2
J=9  |32.i-35,0]|5P-M] 11|89 7 |0.1
FD-6 (15,8 |J=7 |20,0-25,0{GP=GM|L9|Ll] 7 {0413 -
J=10 [30,6=35.0{ SM {29{58[23 | 0.048
FDe?  [15.7 |J=6 [20,0.25,0SP=SM{3L|58] 8 | 0.09
D=8 [23,8 |J-3 6.J1- 8,01 SP |L7|50| 3 |0.19
J=5  [10,0-15,0( SP |43{53| L [0.19
J-10 {30.0=35.C| G |63BhL{ 3{0.24
f.‘_’, J=12 {10 .0lt5,.0) Si=SM| 2[60{ 8 | 0,09

F
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SOIL TESTS RESULTS

MECHANICAL NAT. |[COMPACTION DATA| NAT. DRY |,1ueR
) w - y “ANALYSIS os | WATER - [STNDAASHO] ~ DENSITY |7RES
2 oladelaoc] Fr (28 |a SF | CONTENT[™ &f, wi% w | LBS/CUFT
x =z O:.”; > &lu' o3 ;1 3 oc Gz "/oDRYWT’_-Ej)gm:- ‘33 3 ol .
w o | o« n> ZAEQUR 2F Wwe ¢ lave! -Z00 2 < ¥ l<l2l=
| © o | = Fd3 ml S| 2 | T {5[3e
FDu9 QO -l [10,0-15.0 591391 2/0.29
J=5 [15,0=20.0 36]63] 1]0.26 *
J=®  [25.9=30,0 0[95| 5/0.,1
FD~10 | 847 V=6 [15.0-17.3 17(79| L|0.17
J=9 |25,0m3040 6236] 2/0.25
TD1L | 849 (0=9 [20.0-23.7 60[361 L|0.19
J=12 [2746-30,0 0[73] 27| 0.0kl
J=13 [3040=35,0 0{61] 39 0,0hLy
J=15 |35.0-40,0 ojkk| 560,032
FDel2 | 742 [Jul | 0,0= 5.0 s1ih3| 6]0,12
Jali [12,5«15,0 o|hé| 5k| 0,027 :
J=SR 112,5-15,0 A,5(31.5
J-10 |32,9~35,0 0|32} 68| 0,012
FDal3 | 5,9 Wel | 0o0= 5,0 67|31 2|0,390
Ju3  |10,0-15,0 {18l 1j0,19
Jub  [16,4-20,05P-M| 0{92| 8]|0.088
J-8 [27.5-30,0} 0|2 76| 0,019
J=8 [30.0-35,0 0j16 | 8k 0,009
FD-1L | 8.4y |J=2 5e0u 746 281681 hlo.,11
Jali  [10,0-15,0 72127 1| 0.5
J=5 [15,0-18,7 0|61 0,035
J=T  [20,0=21,2 0{25] 75| 0,009
JeB  |21,2425,0 0|1L{ 86| 0,011
J=9R |21,2.25,0 31.2]31,2
J-11R|25,0=30,0 | 30,30
J"13 300 9-3500 2’4 711 0018

NED 0™ 510
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SOIL TESTS RESULTS

MECHANICAL ATT. NAT. |[COMPACTION DATA| NAT. DRY
_ - . ANALYSIS LiMmiTs |, | WATER '[STNDAASHO] ~ , | DENsiTy |[OTHER
26 lazcl s ce 128 [0 ot | CONTENT] &[> ~|* w | LBS/curr | TESTS
x z oYLl 2= Su |OF W wol of o3 |% DRY WT|.aBZ L) o3 - +« |=|3|2
n »n o =" e € - & g0} 2 o log®(xan| “o — g wl| D&
© e |z %z s 3|2 . |&[gle
FD-15 | ko5 [J=1 | 0.0- 5,0|5P-SM|33[55| 12| 0,05+
J<l; [15,0-17.3| GP 31| 2 0.0
J=TR {20,0-25,0| ML 33.8{33.5
J=-8 [25.0«30,0] ML o039 | 61} 0,017
J=9R |25,0-30,0]| ML 34.9]3L.9
J=11R |30,0=35,0] ML 2742|272
FD-16 | 3.0 |[J-h [10,0-15,0{ G0 |66]33| 10,53
Je 20,0=25,01 M o8 | 221 0,05 '
J-9R |25,0-30,0] sM 33.4133.4
J=11 |32,9-35,0] SM | 0F5| 35| 0,036
FDL17 | 7.8 |J=1 0.0- 5.0[GP-GMi{Li7h2 | 11| 0,05+
J-3 [10.0-13.9| GP [6h[35| 10,35
J=b [15.,0-20,0} ML 007 i 83| 0,0065]
JubR [15,0-20,0| ML , 3L.8] 348
J=7 |20.0-25,0] SP 0}97| 310.1
J-':LOR 30.0-35.0 m 26.6 26.6
J-11 |35.0-410.01 SM | k|58 38] 0,026
FD=18 [10.5 |J=6 15,0=20,0( GP S8l Lo 2| 0.31
J=9 |30,0-35.0] s | of 77t 23| 0,054
J-10R[30,0=35,0] M 32.5(32.5
L.
Ve
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SOIL TESTS RESULTS

MECHANICAL ATT. NAT. COMPACTION DATA NAT, DRY OTHER
w 4 ANALYSIS LIMITS O WATER - |STND.AASHO - DENSITY TESTS
& o apr ao - - 25 | ek o/c%NRTYE\':Tr g% 1 ; LBS/CUFT
a o 0 . 5> @ o : "
SEREE I ut |QF Edfeel of| ol o |EET T« hiES23] 22 7 | 2 Y3z
” M 30 T e S |0 E | 2 eg%%%0nl 4 5 | 2 |¥zju
© 8 z. c‘,\?! 3 .| [ ol 1 mgn'
FD-19 | 5,2 {J-1 | 0.,0- 5.0 GP [P6[h2| 2| 0.20
Ju3 7.8-10.0{ SP [23|73| Lk | 0.15
J<ly |10.0-15.0| o7 66|32] 2| 0.33
J-5 |15,0-17.5 SM | 0]62(38 | 0,035
J=T7 |20,0-25,0 M. |0|82h8] 0,011
J"13R 3500",-1000 MIJ hl-O ll-loc
FD=20 [10,1 {J-4 [10.0-15.0| GP P3|35] 2| 0.29
J=8 |25,0-30,0( ML | 0{37(63 | 0.02
J-9R |25,0-30,0 ML . 30,1 3041
J-11R|30,0-35,0 ML 28,2 28.7
FD=21 | 7.9 [J=-6 [15,0-20,0| GP $L|35| k| 0.20
J-10 135,0-40.0! GP B3|3k! 3| 0.3
FDu22 (31,0 {J=20 |35.0-40,0| GW P6(31]{ 3| 0.32
FD"QS 702 J-5 1500-20.0 W'SMQ9 6’4 ? 001
J-7 [21.7-25.0] M | 0|53h7 | 0.029
vp-2l, | 7.8 |9-2 | 5.0-10.0| cp [86l2] 2] 0,38
J-5 [15,0~19.L SP=SM| 090010 | 0,07
Ju7 |20,0-2h.20 sM | 08416 ]| 0.0L9
J=8R |20,0=2L,2 S 23,31 23,3
. J-10 | 25,0-30,0{ M. | 01288 | 0,008
L J-11R[ 25.0-30,0 ML 39.5] 39.5
Jah | 32.0-35.00 sv | 0i65(35] 0,016
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C © SOIL TESTS RESULTS (

MECHANICAL ATT. NAT. COMPACTION DATA NAT. DRY OTHER
. ut - 2 " ANALYSIS LIMITS o> WATER {STND.AASHO - DENSITY TESTS
E.' o n_;._ E.'o : - fg _n “» EE °/C%NRTYE‘I:; z; E E ] ; LBS/CUFT
X Z O u| T2 ™ OF |W M : o L Fuxlo?s] S0 4 aldl
S M - - ‘";Ismﬂsae ace| 3|a B8] 2| 3 [5sBl8 e | B | 2 [Sl2fE
N o | z [ *e378 o | 2 | % |5ge
. - C & 4 - ' '3
[FD=25 | 7.3+ Wi [10,0-15.0| GP |60 36| 4] 0.19
=T {20,0-26,0| ML, | 0}}0] 60|0,026
J-8R [20,0-25.0| ML 27.1|27.1
J=10R [25,0=30,0 | ML : 27.6|27.6
J=12R {30,0=35.0 | ML 34.9i3h.9)
[FD=26 | 9.1 -4 5,0-10,0! SP [36|61} 3i0.28
J-8R [15,0.20,0} SM 10.5(1.1
J-9  120,0-25,0 {SP-SM| 9(82] 910,08k
J=10R {20,0=25,0 [SP=SM 17.5}19,2
J=12R [25,0-27,5! SM . 19,7120,0
J-15 [30,0-31,0] SM | 0|79!21}0,05
J-16 [31,0-33,5} sP 4|53} 3i0,1L
J-17 [33.5-35.0! SM | 0]78}22{0,0h3

36] 4}0.,03
L3157 0.021

~ [FD=27 | 4.6 N=3 | 5.0-10,0| GP
J=7 [20,0=25,0| MI,

711 [30,0-35.0] M 7Li 26| 0. 043
#D-28 N0.3 ¥-5 | 5.5-10,0 [SP-SM 0,086 |
J"? 11.0-15.0 33 2 0.36

oRY 0o
>
g

W
J=9  [20,0-25,0} ML 2l 76| 0,011

J-10R [20,0-25,0 [ ML _ 30.7(30.7
7-12R [25,0-30,0 ] ML | 28,9128,9
J-1h 130.7-35.0| ML | 0}32{68|0.021

J=15R [30,7-35.0] ML 28,628,686
35,040,011 ML 31,1131.1

a~v
T
5
o
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SOIL TESTS RESULTS

MECHANICAL ATT. : NAT. COMPACTION DATA! NAT. DRY

w 3 ANALYSIS LIMITS |, | WATER [sTnDAAsHo] ~ , | DeNsity |OTHER]
d ol @]l £ |28 ' ' O> | CONTENT[ El» 1% &« | LBS/curT | TESTS
@ O |awr-l &0 :_!- =m |J n E; % DRY WT| .a®|ax vt o2 :
X% |Qau| 2=z b 02 a2 olw QE oar= Fuxo¥® o o - ¢ leld]le
w Fw | < a w> gz ~E 4| 2 || 2 ¢ larx| -Zol 2X b ol
@ e il Iz =" | @ -1 o |[Jo]| = o |oa9|x¥N] Tw P o |w|2]&
@ - 6 z | 3,378 @ ° Z |Z|5la
. - s o | ' [ &)

FD-29 | 36,2 =2 | 5,0-10,0| SM | L|80}16
' Jb6  [20,0.25,0 {SP-SM [18]71] 11
J-8 [30.0-35.0| sM | 0|62|38{0.009| NP | NP
7-10 [39.0-0,0| GP |52|L4h| Li0.16

FD-30 8.7 W-h4 6,0+ 9,5| SP 7190| 3{0.25
-6 [0,0.15,0| GP [|52{ké| 2]0.28
711 [25,0-26,0( SM | Lish| k20,007
=13 [27.0-30,0| ML | 0{33|67]0.015
J-1}; [30,0-32,5{ M, | O}{h8|52{0,02
717 [35.0-h40.0] SP | 0}97} 3|0.11

FD-31 | 22,5 P=ly [10,0-15.0 [GP-CM [58]35] 7|0.1k

T8  |25.0=30,0 |SW=SM[18|7h| B8{0.1

J«11 [|35,0-10.0| SP  [|37|59] L|Ol.1}

J=12 [40.0=L5.0 |GP.OM |61]32] 7]10.12
[FD=32 | 35.3 b1 [20.0-25.0 |95 |29]60] 11| 0.065
J-11 140.0-15.0| GP  {6513k4] 1|0.50

TD=33 | 20,2 [J-5 [10,0=15,0| SP |10]/90| 0]0.26
T8 [20,0~21,1| SM | 0!87/13]0,05
Y=g |21,1-25,0 |SP~SM |30{59{ 11| 0,065

J-12 |35,0-440,0f GP |57[L0O] 3|0.25

o (FD-34 [ 15,0 J-L 116,0-20,0| SP |hki5lf 2/0.23
N J-8 25.0=30,0{ ML 1{30| 69|0.011

NED 1P%. 510 * PROVIDENGCE VIBRATED DENSITY TEST DERBY LOCAL, PROTECTION



SOIL TESTS RESULTS

MECHANICAL ATT. NAT. |COMPACTION DATA] NAT. ORY |qTueR
. ul 4 ANALYSIS LIMITS o> WATER STND.AASHO - DENSITY TESTS
o > .2 = - 49 Tt | CONTENT[ k> +|% w | LBS/CUFT
% 2 |sur-l32 e b |52 '-:'.:a" @ | o G> | % ORY WT| a®& 4l o3 [ 2 < |13l
ST REM ET) BT |en R e 2|2 |Be e [ g psBlsEd cs | B | ¢ |G
© e [T %E s 3R | (a8
FD=35 [18,0 [d=2 | 5.0= ToLi| SM |22|L6 32
Jeli  [10,0-15.0} SM | 0] 52| 118
J=5 [15,0-17,0} sM | 0| 7Ll 26/0.03
J=7 [20,0-25,0] GP [58]38| L4|0.2
-9  [30,0-32,0| & 167|31] 2{0,29
J=10 [33.0=35,0 |SW-SM] 093] 7]|0.091
FDw36 | 52,7 =2 |h5.0-18,0| GP {80171 3(0.35
J-h [50,0-53.,5) SM | 0{83]17/0.0h
=7  [55.0-60,0{ GP |57|L0] 3{0.23
D-37 [8.4 [-3 | 5,0-10,0{ SP [47|51] 2|0.31
J-6 [15,0=18.0{ sM | 0|57/h3|0.,013 | NP | NP
J-8  |20.,0-23.1| sP | 0|96] Lj0o.1h
J-10 [25,0-30,0| GP [58|L40| 2[0.25
J-11 [30,0-35,0 |GP-GM |50 40| 10 0,07
D38 2.2 [J=2 | 5,0-10,0{SP=SM[33]|60| 7|0.10
' J=3 [10.0-15,0 [SP=~SH [2l;| 66| 10} 0,070
J=b [20,0=25,0 |SP-SM (27| 61| 12] 0.063
J-8 |45,0.50,0 |GP-GM|55|39| 6|0.16
FD-39 (32,7 {J=LR |27.7=30.0| ML 22,2
J=7 135.0-0,0] SP {3464 2|0.21 :
FD-40 [17.3 |9-6 [15.0-20.0] sM | o| 59| L1j0.012
- J-9 [25.0-30,01 GP |60]|36] Li0.22
1
= PDall 15,0 {J-l | 7.0- 9,0| OL NP | NP
J=6 [10,0-15.0| GP |59 37l L|0.26 .
J=Y1R|25,0-30,0| SM 28.h|

NED (9%, 510 # PROVIDENGE VIBRATED DENSITY TEST DEREY T.0CAL PROTECTION



SOIL TESTS RESULTS

MECHANICAL ATT. NAT, COMPACTION DATA| NAT. DRY

] ANALYSIS LIMITS WATER [STND.AASHO DENsITY |[OTHER
2gla? ;E : - ..§ | o | conTent e % L | LBS/cuFT [ TESTS
x2|sullz2| zu |52 ol | 0F (LPRY*Li152s1 98 | 2 | ¢ [efd];
Y Fuol g e o @R S| 2| & af| | 3 358wl agn | £ | o 525

© - 5 z | 3 2°8| © o z [x|Z|W
= [ | = 2 -l - ' ain
D42 | 12,1 |05 [15,0-18,1|SP-sM|22|72| 6|0.15
J=7 |20.0=25,0 |SW=SM|3L| 60| 6] 0,15
FD-}3 | 134 [J-ii [15,0-18.7| GP |49|L7| L|C.2
FDally | 1242 ([Jmb [15,0-20,0| W |20[ 78] L} 0.18
FD=h5 | 2948 [J~7 [30,0-35.,0| SM NP | NP
FD=i6 | 2.1 [0=2 | 0.3= 5,0| 6P [Sh{Ll| 2|0.31
J=5  |10,0-11,3 |SP~SM [36{56] 8|0.11
J-6 [11.3-15,0 {GP-GM |49] 11} 10| 0,07L
Lo| 6{0,15

J=8 [16,4~20,0 |{GP-GM |54
0

J-10 [21,5-25,0|SP-SM 0,083

0,18
0,15

0.085

J=3 | 5,0=10,0 [GP=GM[57]|36
J-6  [15,0~19,5 [6P-GM [k {10
.8  [20,0-25,0 |SP=SM| 0{92

FDuhS | 6,7 |[J=18 {16.5-20.0.GM [h2|35
J=l0 20,002l1,0 |SP=SM 0| 51
J=21 |25,0.28,9 SP-SM| 0|92

J-2; [35.,0-1i0,0} SM | 0|87

0,090
0.085
0,065

0,19

o
L
E

\JL

FD-49 | =049 {J=2 5.0-10,0 [GP-aGM 5} | 1A

g=v

NED (0%, 510 % PROVIDENCE VIBRATED DENSITY TEST DERBY LOCAL PROTECTINY



( SOIL TESTS RESULTS C

MECHANICAL ATT. NAT. COMPACTION DATA| NAT.DRY |oruer
. w 3 ANALYSIS LIMITS | | WATER [STNDAASHG] DENSITY | cord
2 P e .- NS s | CONTENT[ &[> +|* & | LBS/CUFT |
xzloWhl22| au |8= fuj e . G> | % DRY WT| ¥l ;i) o3 ¥
' = z w > Wel OEf w< Fu>io 531 59 - ¢+ | .
w L™ < a @ > algstlze - - - ak s T |aE% - nO 4> b o “8:
@ o z E I - o =] TI5(a
et . SE b | - [ alo

FD=50 | T.6{d=12 [11,0-122,5| SP |24{ 73 3| 0,19
J-1l |15,0-20.0| sp {h7|h9l lfo.15
7
5

J=15 [20,0-23,9]SP-SM|10| 8 0,091
J<16 |23,9-25,0| GW |63]3 0.21

FDSL | =3.3{J=3 | 5.,0-10,0lGP-GM|4TI 48 6l 0,11
J-5 [15.0-20,0|sw-sM|15] 73| 12| 0,06

FD=52 | 7.0 |J-11 | 9.0-10.5|SP-SM|L6| 47| 7|0.11
J=20 |20.0~25,0| GP [60|38 Uul0.23

#D=53 | 30,0 {J=3 5.5=-10.0{ SM 1L 61 25| 0.020

J=8 |15,0-17.,1| M (11|62 27 0.022
J=10 |20,0-25,0|cP-GM|52( L1 7]0.130
J=13 |30,0-35,0| sM | 1|83 18| 0,050
D=5l | «0,9[J=6 [15,0-16,3|SW-SM{1| 77| 9| 0.085

FD=55 | ~2,2|J=2 2.,5= 5.0| SP {ho|SH L 0.13
July 70=10,0CW-GM[ 50| 1] 9| 0.090
J=6 [15,0-20.0] SW 5 9&, 1 0,25
J-8 |20,3-25,0]84-8M} 1|91 8 0,11

FD-56 | 31.1|J-Lk [15,0-20.0| SM [15{ 54 29 0.016
- Jub {25.0-29.1] SM | 7i63 30{0.012
i J-8 |30,0-33.0f SM |26] 69 12 0,055

NED [°™, 510 % PROVIDENCE VIBRATED DENSITY TEST DERBY I0CAL PROTROTTON



( SOIL TESTS RESULTS

MECHANICAL ATT. NAT. COMPACTION DATA| NAT. DRY OTHER
. w o ANALYSIS LIMITS o> WATER STND.AASHO - DENSITY TESTS
J > .| 2 AN R -2 I i | CONTENT[ K[> +|%* w | LBS/CUFT
x2|ourl 32! ab |53 fu Jw . o3> [% DRY wr| e3|@ 5| a3 S
w o]« w o> [ZHEowel Q€| 4 f 4 JWI[ 5 v larEl.23] > < G FAETH
s o o o : E} Q E - a %m : o 04‘:’(2\ n._m - g mgﬁ
e s | Z |33 8 3|2 7 |58
FD=57 | »3.9 [I=3 | 5,0= 8,5|SP-SM|34{60| 6|0.,13
J=5 [10,0-14,0| P [55{41] L|0.16
1.9 [20.7=25.0 |GP=C |48 Lk} 8|0.10
FD~60 | 8.0+ [J=3 B, Te 61| SM 0| 7h| 26{0.017
- J-12 [11,0=12,2| SM § 0{82|18]0.047
J-lh 1300"1305 SP 0 97 3 00210
7-19 [20.0-25,0 |SP=SM 6|7 710,110
FD-61 | 15.04J-6 [20,0-25,0| SP [L8|L48| k0.2

oT-v

NED [°® 510 * PROVIDENCE VIBRATED DENSITY TEST DERBY LOCAL PROTTCTION



SOIL TESTS RESULTS

MECHANICAL ATT. NAT. _QQLJPACTION DATA NAT. DRY OTHER
. w 4 ANALYSIS LIMITS o> WATER [STND.AASHO - DENSITY TESTS
E.l s oz I-I-‘o E g _lg S o+ | CONTENT ;, t * un LBS/CUFT
W - = . o> % DRY wT| .x®|x ., 2 i
SERIMIFL ut |7 Belate ef| 4\ o (B3 hep(2E3128 | 2 | g 5dls
»n " |x - | @ € - R °°§°§n;; w 5 z |¥z]w
° e |1z S|+ |- [a8"
FP-1 |8,k |B-2 | 0,7= TJL| SM | 0] 8020 p.038
J=14 | 0,7= T.li| SM | 1 8318 p.042
J=1B | 0,7~ 7.4f SP o|9 313
Bl | 7.4-10.0| G 180|129 1.
FT-3 7.0 [B=2 | 2,0~ 3,1| GW [72{28 1[0.5
FT); (5.0% {B-1 | 1,5- 3,0/ SP 12869 30,18
Be2 | 3.0- 45| SP {26! 73] 1[0.36
B-3 | L.5- 6.5| GP 167{32] 1095
FT-5 16,0+ [B-1 | 1.0~ 3.3| 6P [68|31 1 jo.5
: B2 3.3-11,0{ 6P |59|LO| 1 10.36

oy

NED /7% 510 % PROVIDENCE VIBRATED DENSITY TESTY | DERBY LOCAL FROTECTION



SOIL TESTS RESULTS

MECHANICAL ATT. NAT,. COMPACTION DATA NAT. DRY OTHER
wl 3 ANALYSIS LIMITS WATER |STNDAASHO] DENSITY

a > .1 o d 2 |, 2 | conTEnT gl £i* « | LBS/cUFT TESTS

o | (o] + ot Wt i, . . :
X = 02:. zZz .y 0OF |w e . o /oDRYWTr_g:n_gm: 03 S PR
- w 0w 12 i, o (2 3 - 4 [ = x|®z >Q 2 alz

w w « ol 3 T & ¢ (@i o {2
® “ i ~ R e e A o |oaO{xWUS| % [ 2 |wiZ|&
[ ™S o z 332 ; f‘.? 3 8 ; oz, 8 w

[ . 1

FA-2 [6,5% |[J=2 | 0,8~ 5,7 63} 37| 0.021

FA-3 [745* [J=2 | 1.5- L5
FA-li [9.5+ [J=2 | 1.3= 6,2
FA—S 8.51 J-l 0.0-" 5.0

FA-6  [8,5+ |32 | 5.h- 6.9

0
11| 67| 22{ 0,025
] ,
6| 66| 28| 0.033
0

2 2 2 R =

6Lj 36| 0.023

oLV

NED (™. 510 % PROVIDENGE VIBRATED DENSITY TEST DERBY 10CAL PROTECTION



